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(57) Abstract: 

PURPOSE: To perform update processing by an active 
control unit which uses an adaptive type IIR digital 
filter for signal processing by using the lattice type 
filter for an all-electrode filter part and limiting the 
range of the values of respective filter coefficients so 
as to guarantee the safety of the filter at the time 
filter coefficient update. 

CONSTITUTION: The lattice type all-electrode digital 
filter 25 is connected behind an all-zero filter 18 
composed of an FIR digital filter which inputs a 
detection signal x(n) and a control signal y(n) is 
outputted. To minimize an error signal e(n), an adapting 
means which adjusts the respective filter coefficients 
consists of the filter part 20 which filters specific 
characteristics of a detection signal x(n), filter parts 
26 and 27 which are equivalent to the digital filter, 
and coefficient update arithmetic parts 21 and 28. 

COPYRIGHT: (C)1995,JPO 




as) H^Bwtw (jp) 02) & ^9 *Kf Wf- & Wi < A > 



WM¥7- 110693 

(43)^11 B 7 ^(1995)4^258 



(51)Int.a. e 






F I 




G 1 0 K 11/178 










H 0 3 H 17/02 


L 


8842-5 J 






17/04 


A 


8842-5 J 






17/06 


A 


8842-5 J 










7346 -5H 


Gl OK 


11/ 16 H 








»:d*St©»7 OL (£15 H) &MH}~SK 


(21)tUS## 


ftH¥5 -255877 




(71)UISA 


000005049 


(22) /I IK B 


3pJ« 5 ^(1993) 10^130 




*B5jff^lETfr|5!rffi!ffKSffiirr22»22# 








(72)389I# 


^ClSJff^ClRrppir^|f|Xfiffiirr22«22^ ~> 








(72)§B?B# 










(74)ttS!A 





(54) Bgw©£*M ^ffl7>f;i,^&fflVi&lEl&Mfis^t!*r^B 



(57) immi 

UftJ&] »tU«*x (n) SrA^tl-SF I R<?4i?9 

(n) 2)SW^^^5„ Sfc, Kgffi-?e (n) tffk'bK 
»ttift*x (n) S:3r3e©«ftt«)7>f^ y 

-So 




itmm 1 1 mmmumttskm ^x^mm^mti-r 

ft LTM»ff t , mftBSjiJWf 

[lt^2] tttffliwfBiMMPSBfcis^T, 
[fit#JS3] W#gU ©tetMWWKBfcts^T* 

7 ^ su?<D&mz.m i oD^s^ffi^ As? 75imm.isn 

^a^S^-r/i^©^^^^-^ ft l ©ft^a^ 

^Lfc{f#£ft2Wte^<£«:7^/^U:A7JU ft 

2 <d*&t- 7 -< a-* co#s«Dm-^ t mmmmm 

ft ft 1 w t m Cffi&X'foZ r. £ «r«? 

[fft#«4] Wf#Jfil©tHMiiJ»»ll^JSVNT. ftl 

tt£nfc«#*yi#a«:£"u AMast&^aKfcttssB 

#:7v/i^~wA7Mf &&Bffe<o&&ft&X~7 4 fr? V 

^tr istiitm-zm 2 co^m •? ■< LTI 2 <z>t& 

£ax. ft2W^i#7^>'W^i:ftico^7^/P^, *>J; 
tfft 2 cote^Si£:feB 7 t ft 1 -r )V 

JBi©»^ffi:?*A^©#a©«ttH»fc:l3^-C, ft 2 

[»#«6] 3, XM^OtBlbfM«|i£BX 



(2) mmw-i - 110693 

2 

Pittas LTlfcfcMBa* l tAT^/fr^ 

SliF I R (Finite Inpulse Response) f -f -^^^7 

« x &&^^&<om&%:W&Wm&L<r> I I R (Infinite 
Inpulse Response) ^ 4 is 9 1^7 4 >V & \Z<$ffi$&Mr 

5 1 1 fen:, WIEjSJt£:^®fr*JV'>TB9IE«ffl^«l^wii: 
SSWfiSc^i I Rf-^^^-f/^^fflv^Sri:^ 

20 mir-r5tg»sij»^e 0 

[000 1] 

«jSS)*Jffli^g, aJC«!^»«P»=*J 
[0 0 0 2] 

l«*©tt«] «UH#ft!lfli3SBoS44IA«rBl4(r^ 

-r„ ia 4 icjs^xm^-mm^m 2 ttsw^w^a 1 ©tn 

30 yjm^-x (n) ^A^U. fW»ffi*y (n) 4r^K^^ 

[0 0 0 3ief,Hffl¥Slttv/f^D*y6, TS-f 
7, a — x-?^ 7 4 8 , *J <tt>*A/D =» ^ 9 X" 

15, n— /*>?*-7 4 >V9 1 6, fcit^A/D^^/^— ^ 
17T'M$ilTV^. ^fd, f««tfft3llD/A 

40 fei^t"— ^ 1 3-CfllfiK$tLTV>5 Q 

[0 0 0 4] 0t>«5H (z) lUffMifgrottl 

77 y (n) *s#«*flfe#a3*sit«RiStftW*a4S:« 

»±, n 4 ©«#»a*a 2 1 jStt^a 5 ^Mitfc 
?i8 t^my-i/^ 1 9timm.£titz.w.&mffim.<D 1 

I R (Infinite Inpulse Response) *f 4 9 >^~7 4 
$<Difim^h>ft,Z>* B#59 n {Z.$3lifZ> I IRf^^*7 
4lV9(OXt)yi (n) , ^^^/U^ro^/l^^l&a 
50 , (n) ~a„ (n) , ^ft7^^^ro7^^^#fib, 



(3) 1 1 0 6 9 3 

3 4 
(n) -b M (n) it5i^ ^(Omtly (n) f4«fc* * [0 0 0 5] 

y(n) = 52 a ; (n)z(n + E »i(n)y (n - 7) (1) 
[0 0 0 6] g»fe (n) 'SrffHBH *fll#e (n) fi^st, 

ftjiU J *^B2SSrffl^rft/Hli-rs= [ft 2] 

e(r») = d(n) + ^A*y(n-A:) 

= + E M E «(» - *)*(» -»-*) + E b j( n - *M n - > - *) f 

= d(n) + E a ( (n)r B (n - «) + E M*)^* - j) (2) 

■C*i-r.i:dS"C#5o fcfcU S; (2) tC^^T^^ ★ . (n) , r b (n) tt#>er »cS;T*«*ixSo 

(n) , bj (n) <Dmmh<Dm<Dmt\±+ft [0007] 

/h§t^i:<S^LTl^5o ^ (2) H^v^r * [»3] 

r.(»)-I> fc *(n-*) (3) 

r6 („) = x:^("-*) w 



lot, ^A-^fta, (n) , bj (n) <0%mM& it [0 0 0 8] 
fflWcjEfrte&sSi&S,, A [ft 4] 

a,(n + 1) = a,(n) - 2 M e(n)~^ 

[0009] rrT\ u , vftxTy-T'D-'f X'<7 ♦ [ft5] 

0a; (n) 



(5) 
(6) 



(8) 



iftttf, [ft 6] 

<*i(n) = r„(n - t) + E **(«)<*.(" ~ *) ( 9 ) 

&(n) = r t (n - i) + E M»)&(» - k) (10) 

*=1 



£&6o fcftiL, s: (9) , do) K:fc^Tte#c5S;<z> [0010] 



(4) 



4#M¥7 - 1 1 0 6 9 3 



dr a {n-k) 



S a.(n - k) 



da { (n) 
dn(n - k) , , . 

= ' ( " 5 

[OOlllfcT, (n) , b * [*fe8] 

j (n) ifc 5. * 

o,(n+ 1) « oj(n) - 2/w(n)or,-(n) 

6,(n + 1) = bj(n) - 2ue{n)fi s (n) 



6 

(11) 

(12) 



(13) 
(14) 



[0012] Se>(^ «(13) , (14) ^; 

or;(n) ~ r a (n — i) 



^ [0 0 13] 
[«9] 



^r fc (n~ j) 

[0 0 141 m 5 Uife^TjSJfc^Ste, ^*7-f/U^l 
(n) £A7jl-c, *e (3) laoty \"lsM%% 

r„ (n) S:m^t5 7-<;^6|S2 0t, y77^^ 
ff-^-r. (n) iRIgff-g-e (n) ffll^TSt (l 

3) |:«tot7^^«»[a 1 (n) £Mfrr£#*feK 
HS«JHJA2 l^P>«*Stt5 0 

[0 0 15] ±M7^^?<Dmf&nte7-<^?ti$ 
fly (n) ^tt, (4) iaot!)77^ 
m^-r b (n) £rtH^6:7^/l^gf$2 2 U 77 ^ 
>^m^r b (n) ^r^^ff^e (n) SrJHV^TiC (l 

4) |:±oT7^/^«jRb J (n) «:3E*r*--5«*JS 

t*:7>f/l^S|S2 2fiH4^*3*tSe*BI*H (z) OlS* 
a t (n + 1) = a t -(a) + 2pe(n)or.- 



(15) 
(16) 

★ ^am^H' ( z ) ^uv^o roeii^^cH 
[0016] ft&<Dmmm&fflwm&iz.is\i*x, 

SSBBSCH (z) ?rARMA^f>tIft^I^, HI 6 

my --aw i 9&fflgi£nitmm$m&<D i i Rfr^ 

^/l^WVl^^ W^JlSSIe (n) £^TiI/£»J^£ 
^TfciilSifcH (z) S:*«-r*«*T*«>5o 7>f/u^ 
«*ai(n), bj (n) ^>3E*f*ftttiS*«J^tt±i* 

[0 0 17] 



30 



[ftlO] 



.-<*) 



(17) 



6i(n + 1) = bj(n) + 2i/c(n)#(n) 
[0018] ri"C\ ai (n) , /3j (n) fcfc. * ( 1 & [111] 

5) , (i6) trofipoiEflasr^Afiftsct&s. * 

of,(n) a z(n — t) 



(18) 



Pj(n) as y(n - /) 

[0 0 1 9] j&l&Wl1fc1£<Dy-< sis* bjfc/BV 

ixtfeailWkH (z) w*^«:h' (z) 

- 



(19) 
(20) 



1 2 J 



(21) 



[00201 S (13) , (14) , *3j;t>'^: (1 tt©«,|;|;I^V^SHARF7/l'^!)XAj!S^$jl 
7) , (18) tr J;£:7^/U*{$M(£IE$r7*/U=*'!J XAIJ TPS, SHARF7/^!J/i,T*liS (13) , (1 

y-i^^<o^m^m^tix^^\ tit?, 50 4) , *sj;t*is; (17) , (18) iosn zmmrn^- e 



7 

(n) (DiXfrV iCfryKremmStlZ v (n) &m^btl * 
5. * 

v (n) = c(n) + ]T u^n - i) 

f:^U 5t (2 2) ^*3Jt5w If *5J;VPfi0f3£o* 
[0 0 2 2] 

S(i3),s(i4) ^m^^xmmm^m-r^ t 

V\ r<^fc*ffi»WJW*^ffi7>f /^^ 1 9T*l±l^{f-g* 
y (n) 3&S»flfcL#J»J««^S-&#-&^*>*. Sfc, S 
HARFT/l/^yXA^iV^l^^^tt)»ii 
S; (2 2) ttJWSwi, *5<tt/P^i5(!:^HJJ|-c*) 

[0 0 2 3] *KW\$±M<D X 5 *B9H^^«*, I I 
[0 0 2 4] 

vommikm (Mii^tt) ^ttibtwf 

If ^Slrte ItMff §ff ^l^g , 30 

fit, *3±t/TK«Sr#a^«*^»lSUTRSU ^ 
Sfcft, »^S»7^/u^^#a^«itA*fS#i:BfflBBS 

[0025] nesiiffiimi%K^«3v^-r^ Sufiaawf 
*^»si*Hi*a^»a*ix5iaeoe»BB*s:Pi«i- 

r(7)^TA|^^aij:F I R (Finite Inpulse 
Response) f ^^^7^/U^ iM^Mir ^ 50 



WfflW-7-l 1 0 6 9 3 

8 

[0 0 2 1 ] 
1*13] 

(22) 

tfc* miBajs*a^*v^rmiB*«**«©ii:S5a« 

fifeco I lR7^f^/^7^/^^ffl^§J;5lit5o 

[0 0 2 6] 

my^^f&x v^±m y^/^9 % HSrt- s 0 

[0 0 2 7] £bf£. »^®£ffi:7-f /U*<Z>#a<Z>#>* 
/^gl^iPM, fe±t/TI^*#a^lR*te»lSb 

7 ^ /w* O^aco^Sfcco^^fif *s i J: fl/hS^r i:t?*> 

-rsfc#>, &^m±my4/is?<D®im<D*-y<Dffiw& 

So 

[0 0 2 8] **M^*3ttSffi»WJ»3£Bt-*3V^ 

t, wiB«»«^ds»jstftm#aT?*ui*ix6ias^e 

3t^*^rf^^i-S^, r<Z)^xA|a3£^aj±F I R 
(Finite Inpulse Response) r^f ^^^7^/U^ 

H^fSlfiJC*a^-*5V^TB^^IE««ffi 

I^f|(7)EllM^ I IR7^^/^7^/^^ 



(6) 



- 1 1 0 6 9 3 



10 



[0 0 2 9] 

(4Hirosp^[-ovN-ctt5o n i ^jo^Tm^a^© 

TV 

"( n ) = H «;(«)*(" - 0 

»=0 



*A^L-C, ft^u (n) ^ttj^j^-^^x-f ^AO^ 
^18i, m^-u (n) SrA^UTfflffllft-^y (n) 

«{^#»a, (0) —a, (N) Sr/B^TifcitT-^tl 

[0 0 3 0] 
[*1 4] 



(23) 



n(rioft5^ml&OHtrilA^?r f „ (n) , f&itATJfc- [0 0 3 1] 

g.-, (n) , 7^/u-^^iScS:c. (n) tt5i^mg [ft 1 5 ] 

WHUiitOTlf.-. (n) , t&itfflTlg. (n) tt&5tC* X 

/m-i(n) = / m (n) - ^(n^.^n - 1) 
5m(n) = g m -i(n - 1) + c^nj/^fn) 

m= 1,2, - .Af 
/jw(») = «(n) 

/□(«) - tfo(») = y(n) 

[0 0 3 2] £6i'5*; (23) ~5£ (27) tidbit) ★ [«C16] 

N M 

*A n ) = 12 <*i(n)z(n-- i) - ]£ c ro (n)/7 m _ L (n - 1) 



(24) 
(25) 

(26) 
(27) 



(28) 



[0033] rrfy77^lftx' (n) 



1*17] 



30 



*=0 



i/tslU x* (n) ZAMt^b 1X^7^/^ l 
8 t IU C1f fi£<7>7 ^ /u* Lfc <k £ (DtHMM^ u 
* (n) , 4fcu* (n) *A73i LTtS^-S^ffi^^/W 

commAt)* l\ (n) , tfeigtAASrgV. (n) , * i5r 
e (n) Si rf(n) + y» 

N M 

= rf(n) + Y, «iOO**(» ~ 0 - E e«(»)*«-i(» - 1) 

1=0 msl 



(29) 

i2r»aoB(riita^* f *o (n) = y * (n) *t 

(2 8) *%fl:i-ntffift|lff*e (n) iilfcST^S^ 

[0 0 3 4] 
»18] 



(30) 



*:*:U S; (3 0) ^*5V^T7>f^ffi»ai (n) , 
c,(n) OH#reL^M^>^ktt+»/h*V^fi3feLT 

[0 0 3 5] 5gJE^&teg*«lgie (n) 2 £fF ♦ 



7^^«fta, (n) , c B (n) OM*f*tt»:SC-e* 
[*1 9] 



(7) 



f&mW-7 - 1 1 0 6 9 3 



11 



Oi(»+l)-a,(n)-JMn)|^ 
c m (n + 1) = Un) - 2*c(n)|£^ 

[0 0 3 6] rrr% ix , vfi^T-i/T-f-^X^^^— * [»20] 



j^-t-O-p) 5a ; (n - 1) 



12 

(31) 
(32) 



(33) 
(34) 



[0 0 3 7] fcjt'U (3 3) , (3 4) [f 2 1] 

5a; (n) 5a,(u - 1) 

3c m (n) 3c m (n - 1) 



(35) 
(36) 



[0 0 3 8] $p>k, *^Ji0ij-r'(*S: (33) 



(3 



4) <Oi*||tSrtt*^i-5fc«), ft^ja^TA-^IJXA* 

3jf(n) 



[$C2 2] 



r*(n — t) 



5c, 



(37) 
(38) 



^ [ft23] 



[0 0 3 9] 7^/U^#^ ai (n) , c 

. (n) <7)M0f^tt&5t£fr5o "Sir 

a,(n + 1) = o.(n) — 2/ie(n)i"(n — t) 

c m (n + 1) = c m (n) + 2fe(n) !7 -_ 1 (n - 1) 

[0 0 4 0] 13 1 frfc^T, -^Mf-i 1 
8 Wig/StBte^./I^A^x (n) ^AALT, (2 
9) Wot!) 7r U^ff-f-x' (n) &tiiJ]-fZ7 

-f;^«1120i: > !)7ri^^<Hf x' (n) tm&m 
*e (n) £ffli^T5*; (3 9) iaot7^^S»a 
■ (n) SrH3BM-*«*3E«f«JI»A2 

77^(ffx" (n) SrA^i-rS, 



(39) 
(40) 



40 



2 7T?#?>^fc^ii{f^-g-. (n) ir^lgm^-e (n) < 

«*(n) = £ - k) 

"CW-WL-Cl/^^-CfcSo (4 1) "Cf|-3££;ft,5u' 
(n) i:HJfi0iJlT*KMLfcu - (n) aSfSff*Hffi"Cifc 



♦ SrJB^TS (4 0) t^^^Rftc, (n) *3ESH- 

5g]fc»fc*3^T, m^u* (n) «rffr*-*-5RK 
-r^/i/7^;^18i7)ttlAu (n) Sr/flv^ JJcS 
[0 0 4 2] 
[*2 4] 

(41) 



£v^ffi^<^T*efla>T*fc5o m2T*f^ (41) <z>si 

»3ft5^^/^«f|J2 9t?5lfT**tS a *<Offll©fl!riJtt» 1 
50 Hlfi0iJtiaD"Cfo5o 



(8) 



1 1 0 6 9 3 



13 



14 



[0043] $e>m, mimmrn. &£x*m2mi&m\z 

0) t^^V^T. c„ (n+1) (DimK ^«>R3£Lfc:7 

<< frfmm c .(orrnm c . 1B .. t ±ps^s c ^.st«x. 

7>fyu^«*c. (n+1) tt«;Lfc*JMlM> 



* c 
6 



K±^ttWt'li7^y^«Sc. (n) <D3E£r<£> 
5£ (3 4) ^25^dltfifH7;^yXA^ 
(3 4) <B*2fl£&aTffi«aUT;H^5 

[004 4] 
[»25] 



^ Ci(n) ^^T=lf tt Wi(n)*„(n) - ^. L (n - 2)^(n) (42) 



<K (n) , 0 B (n) (i2feS"C^ft$*L5o 



* [t26] 



[0 04 5] & 
^ m (n) « 2/^(n - 1) - /'(n - 1), 

<f>m(n) = c m+1 (n)c m (n - 1) + ^ m -i(n), 



rn- 1,2,.-- , AT 

m = 0,1, • ■ M - 1 



(43) 
(44) 



[0 04 6] fcffU m=0<^<h#<£» B -i (n) =0t 

£>£ 0 (4 2) ^*ai&e-cf*, 

[f 27] 20 

3i7;(n-2) 
3c m (n - 1) 

Wg£r^B&LTV^ 0 ^ (4 2) SrfflV^ fci§£\ 
&mto'tZ>& J £<D&r9.&te&TM7 4 2 5<£>#;ifcM 

[0 0 4 7] m3l**ftW<Dm3(DM1&&llZ&rtZ>te I F- 

(n) ^t»»4#a 3 fc± t«SIS««iJf a4 SrgA L 
X&M&tiZmUv&mMBtH (z) &\ El 1^0 2 
y^yu^gP2 0. *3«fcO<:7-</u^ffl52 9fc:-5-;fc5i&®2S* 

ai(n'+ 1) = a;(n) + 2jie(n)a;(n — i) 

c m (n + 1) =* c m (n) - 2ye(n)^ m - 1 (n - 1) 



[oo4 8] miMMMvix. (29) x-i-i^cDGmmm 
h (z) ttMA^-T'Vi'-e^&tt-cv^as, H3-eiiAR 

/^Xtr^^/i^ l 8 it&^-M^fii:^/^ 2 5 £r 

3teA2lUfci:#«\ PH^m^gWttl^d (n) fc» 
T-^«B7>f/U^05a>3y (n) t©le (n) =d 
(n) -y (n) tWIUS** * L Taffies tt 
g^^e (n) 'SrlMffiHgCj t U J Sr^IBifeSrffl 

[004 9] 
[»2 8] 



(45) 
(46) 



40 



[0050] ffiftxfrsafffi a 2 1 x&mmn^ e 

(n) i^f 7>fy^ 1 8^AM^x^V^ (4 

HC»C3 0-CttBS3lfS*e (n) i»?B7^^2 5 
<OSiiff-^g.*fflV^ (4 6) (aot7^/^M 

Hi ^mZCD? J JV#9!>2 0, *5<tt^7>f /U^SS2 9 

— bj(m + 1) = 6>(m) + c^L-i+iHi 



f:f:U (M) =0, bo (m) = 1 Xtb% 0 £ 



909fi?J5gtcLT. :7>f/l^fflS2 0 -< A-^fflJ 2 9T'ffl 
[0 0 5 1 ] ^S7^;^^)Mc>f)iliS« 

<£>^3& b ^<D^&\^ L e v i n s o n — D u r 

b i n<onm^m^^o 

[#2 9] 



j = 0, — 



(47) 



50 



[0 0 5 2] 



15 

Sit, «riEfw»«*s:A^uT»aa*atsE*"r*» 

**affl*a^tfe*^ *< i te^M^a^® y ^ fr9 & 

m±my 4fr9 *5it^«7>f /u* SE#H- 

So 

[0 0 5 3] ££>H1, »^M:£ffi:7-f^tf>#a<Z>#* 
fr9W^(0±MM, fe±tfTIWBS:#a^ff»fc»lS:L 

[0054] s bt-*«w^j:tb«, fa^m^m? 4 ^ 

/u^coajfc^)^— ff<Dt%9LA'V7>( fr9WM<o^§r^X* 

[0 0 5 5] *»M^*3*t5IIB»fW»3S«^i3V^ 

itM»^[^^-rsi^, r^v^Af^^ateF i r 

(Finite Inpulse Response) 7 s 4 i?9 fry 4 fr9 kt& 

^m&w&x&r* ^9 fry 4 tewmmigc Lfc3=in& 

leJSSco^^acMSHfj^^ I I Rf^^^^y^lc 
i: i: fcfc, St(BSii^a^^V^rSulS#ffi 
^IftSOiaSSSHSfiE^ I lRf^^^^7^/^^fflv^ 

^ 4 fr9 <D&m&%mm^-% r t a* «ntm^ & sttt 

[0 0 5 6] «±^J:5^*»W^±ixtf, ^a*»^J: 
[HB©«*4R«] * 



(9) Wf^¥7- 1 1 0 6 9 3 

16 

* [Bin *&w<Dmifomfc&v zmmmwmm&feT-M 
*?9 j^y 4 fr9Wft<omtitm<> 

x-r i?9 fry ^ fr9 <Dffif&m 0 
[as] ffi*<z)tB»«»*«<z)«#-«a!a*»*3«tvia^ 

io [B6] ^^^ibffl^Si-^ttSi/^x^f^^a 



1 




2 




3 




4 




5 


ig/t^a 


6 




7 


Ti/y? 


8 




9 




1 0 


D l/s<*— 9 


1 1 


u—^<7,7^fr9 


1 2 




1 3 




1 4 




1 5 




1 6 


u — /<7> 7 ^ )V$ 


1 7 


AD ^ >s<^9 


1 8 


^my^fr9 


1 9 


-M&y 4fr9 


2 0 


y ^fr9%$ 


2 1 




2 2 


y^fr9U 


2 3 




2 4 




2 5 


&^m±my «< fr9 


2 6 


y^fr9U 


2 7 


y^ifr9U 


2 8 


c 


2 9 




3 0 





(11) 



- 1 1 0 6 9 3 




(12) 



¥fffll¥-7 - 1 1 0 6 9 3 



[1213] 




(13) 
[til 4] 



!Rfi5p7- 1 1 0 6 9 3 




x(n) 



/ 







fi 














AS 




m 



13 12 11 io 



H(z) 




y(n) 



e(n) 



15 16 n 



(14) 



~ 1 1 0 6 9 3 





(5i) int. ci. 6 msij*B# irftmmm^ FI 

H0 3H 21/00 8842-5 J 



